Group specific component (Gc) is an abundant plasma protein whose functional role is not clearly established. Gc protein is synthesised in the liver and is known to bind vitamin D, vitamin D metabolites, and G actin; Gc protein is also implicated in macrophage activation. Several polymorphic electrophoretic variants of Gc protein are found in all human populations; the most common alleles are Gc-lf, Gc-ls, and Gc-2. In previous studies, Gc allele frequencies, determined using isoelectric focusing or immunofixation or both, were significantly different in patients with tuberous sclerosis complex (TSC) from matched controls, with an excess of Gc-2 in patients. Linkage association between Gc and TSC is unlikely since the Gc locus maps to chromosome 4q12, whereas the two common forms of TSC map to 9q34 and 16pl3.1, respectively. However, a direct cause and effect relationship between Gc protein and TSC symptoms is possible. To investigate further the relationship between the Gc locus and TSC, two Gc restriction site polymorphisms, HaeIII and StyI, were typed in 43 unrelated white subjects with TSC. The frequencies of the restriction site polymorphisms in the TSC patients did not differ from those in control populations. Therefore a direct association between Gc type and TSC is unlikely. The previously reported association was either spurious or the result of typing errors in plasma from subjects with underlying abnormalities in plasma proteins. (y Med Genet 1997;34:509-51 1) 
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Keywords: tuberous sclerosis complex (TSC); group specific component (Gc); Hardy-Weinberg equilibrium; allele frequency Tuberous sclerosis complex (TSC) is a genetically heterogeneous disease of hamartomata formation. Virtually any organ system can be affected, but the most commonly affected tissues include brain, skin, kidneys, and heart.' Clinically, the disease is heterogeneous with affected family members in pedigrees having quite different disease expression.2 Genetically, TSC is also heterogeneous with at least two genetic loci known to be involved in causing TSC. 3 In 1987 the first convincing evidence of linkage for TSC was reported. The location of TSC 1 was assigned to the long arm of chromosome 9 by linkage to the ABO blood group.4 Additional studies have further refined the genetic location of TSC 1 to a 3.5 cM region flanked by markers D9S 149 (centromeric) and A6 (telomeric).5 6 The TSC1 gene has yet to be isolated. Evidence of genetic heterogeneity, however, indicated that other loci would be involved in TSC. To verify the possibility that the Gc protein might be involved either directly or indirectly in modifying the TSC phenotype, or at least suggest an association between TSC and Gc, the two polymorphisms were tested by amplification using PCR of the DNA from a well defined cohort of TSC patients.
Methods

PATIENTS
All subjects were ascertained through the facilities at The University of Texas Medical School-Houston. Subjects were determined to be affected with TSC using standard diagnos- JAR is the recipient of the Manuel R Gomez Fellowship from the National Tuberous Sclerosis Association. The work was supported by NIH grant NS32300-01 to HN.
